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(54) ZOOM LENS 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zoom lens 
capable of covering from an ultra-wide angle area to an 
ultra-telephotographing area, being miniaturized and 
compensating every kind of aberration by setting the 
angle of view to £85° at a wide angle end and ^2.5° at a 
telephotographing end by assuming the use of a camera 
shake correction means depending on video signal 
processing. 

SOLUTION: In this zoom lens 1 having a lens system 
constituted of 19 lenses being five groups; f1.4 is the 
synthetic focal distance of the 1st lens L1 to the 4th lens 
L4 of a 1st lens group Gr1 , fl is the synthetic focal 
distance of the 1st lens group, h1.4 is the height of a 
paraxial ray which is parallel with an optical axis and 




whose height is 1 at the time of emitting the paraxial ray from the 4th lens when the paraxial 
ray is made incident from an object side, f1 .3 is the synthetic focal distance of the 1st lens to 
the 3rd lens L3 of the 1st lens group, f2 is the focal distance of the 2nd lens L2 and r6 is the 
radius of curvature of the surface of the 3rd lens on an image surface side. Respective 
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5 U>Xg£GR 5 ICfcl^Tte, JEcOJSlfr^S: 2o©uy 

X8¥ic#tt, ^w-^tcAos^^^ri-s^B^^ 

20 7) t, flUyX (f 1 8 WXL 1 8) ilfflVyX 

(Si9i/yXLi9) bom<£v>-7:{z.3:^xmm. 

[0 0 4 5] ttt, M(C7J^;^Wi-7ti6, ±ISLfci 
3 Id, 117 l/VXL 1 7 1 9 L-VXL 1 9 CO# 

Bs 30Ms 3 4 CO 5 ^C0'>ft< £ tll^flt 
^tt/cBco 3 £>co4>ft < it li 
?r ; fr^ti : S(-*3V , >"C]fitt^Bcoj^^ J: <9 m^&MMmc 
htz 0 

30 [0 0 4 6] X— A U-VX 17^1/2 li, t'x^-X7^9ffl 

ftcor\ ^Mftffittmmmznzhnx'tbz,, eh 
x-Au>xi7it) ? 2(c{4, sfmmn^v x^^^r 

. fflv^fc3t^«3#M^ttiE#g:T-(ift< , uvXco^-^ 
Rco^75^^V^fflco«$:§] «9 ffl LtttlTjt 5 i 5 

l, ^tttc^c-c, rco^i'9 m-rfimzmik'ss&b l 
[0047] ft, #iifuo®Btc*r-r5i^fi, 

Id, j£^ffl!lT-|±^^lc:/h$<, MiiWcft5ISif*#< 
5,tt?>t.cor-S>5o tLt, Slfc^ls^SICiS^tgtL 
40 «oE^I-*3V^Ti4, *«^co*SI)iii^|Effl±^^i^ 
#^cottjE^I-^)t)m^tt?)^iiiiBco^{4, X- 

Vffrh^mmbtezuftzvk^tz.n*) cosc^-^, ^® 

^co1iIEI-ffll/^r t^T*t5gC^-C-fo5„ #lgtucott 

l'ffl^-5lSffl?r^l-'ttffl-r?)i?lci-?>4:, 
l4*^®^ffiH±^^*^-Uftlt^«ft^ft< ft5„ 
[0 0 4 8] S£oT, X-ix^>Xl7it/2|C^5l/^T 
14, JS^JSlcfcVNT, ±IS^®BI-»LT|*lc+^ft 
50 ®j£;^uvXi:ftor^5cOT\ Wa^R^JtSlfTJElc 



11 

[oo4 9] ^mm^mmicm^^mic^^x* 



(7) 4# H 2000-105336 
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[0 0 5 0] Si fCX— AUyXl <r>&m.*7F-r e 

[0 0 5 1 ] 
[Si] 



rl=36.6620 


41*1. 3431 


nl=l. 58913 


p 1= 61. 3 


12=14 asoo 


42=5.1658 






r3=50. 2400 


43=2. 6854 


n2=l. 65844 


p 2= 50. 8 


r4=°° 


44=0.1033 






r5=38. 0784 


45=1. 0332 


o3=l. 69680 


v3= 55.5 


r6=16- 9788 


46=7. 2322 






r7=36. 9099 


47=2. 0663 


u4=l. 49700 


i/4= 81.6 


r8°-48.6008 


d8=0.5166 






r9=36. 8233 


49=0.4133 


o5=l- 84666 


v5= 23.8 


rl0=21. 5243 


410=2. 0165 


a6=l. 49700 


v6= 81.6 


rll=-74. 1180 


dll=0. 1033 






r 12=17. 1197 


412=1. 8355 


a7=l. 49700 


p 7= 81. 6 


rl3=-60. 8567 


dl3=variable 






rl4=24. 1103 


414=0. 3099 


d8=1- 88300 


1/8= 40.8 


rl5=3. 3494 


415= L 0424 






rl&=-3.8024 


416=0. 3099 


n9=l. 77250 


v 9= 49. 6 


rl7=3. 7434 


417=1.0487 


ulO=I. 84666 


p 10= 23.8 


rl8=-27. 5955 


418=varifible 






#?>=«» 


419=0. 6199 






r20=10. 1665 


420=1. 3103 


nll=l. 58913 


p 11= 61-3 


r21=-13.4813 


421=0.1033 






r22=ll. 0904 


422=0.3099 


nl2=l. 84666 


v 12= 23.8 


r28=5. 1047 


423=1.5459 


i *» * pom o 

nl3=L 58913 


1/ 13=* 61.3 


r24 s -li. 1744 


AO A -no^I B k1 a 

oz4= variable 






r25=51. 6582 


425=0.3099 


nl4=l. 80420 


*14= 46.5 


r26=7-7484 


426=0. 6164 






r27=~5. 6509 


427=0.3099 


nl5=l. 64760 


vl5= 33.8 


r28=5. 6192 


428=0. 9211 


Ql6=L 84666 


i/16= 23.8 


r29=-22. 9660 


<E 9= variable 






r30=-12. 7974 


430=1. 1519 


nl7=1.48749 


vl7= 70.4 


r31=-5. 1579 


d31=0. 1033 






r32=4. 6810 


d32=l-6430 


nl8=l. 58913 


1/18= 6L3 | 


rS3=-4. 9963 


433=0. 3099 


□19=1.84666 


vl9= 23.8 


r34=-36. 6610 








7 4 )V* « 


4=1.7151 


n=L 51680 


i/=64.2 











[0052] ±wb^ i i-^-r i 9 ic x X- A 1/yX 1 <£) 

PSd 1 3. d 1 8, d2 4RXfd 2 9flnl^ (v a r i 
able) t^5 0 t£oT, $t2 [Z.fcj$1ffi (f = 1. 0 

o) . mm*® (f = 3 9. 8 7) 



cO^P^^^ffiS ( f = 1 7. 5 6) fc*3lt5d 1 3, d 
40 18, d 2 4&tfd 2 9 c^^&fCS:^-r o 
[0 0 5 3] 
[^2] 



Vtm 2000-105336 
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M.4mn <f ) 


1.00 


1756 


39.87 


mn < 2 «) 


85.8" 


5.6" 


2. 44° 




88. r 


6. 98° 


3.33 s 


d 1 3 


0.5166 


13.8356 


15.9056 


d 1 8 


16. 1900 


2. 8710 


0.8009 


d 24 


0. 7749 


6.2933 


0.9503 


d2 9 


6. 9739 


1.4555 


6. 7985 



(8) 

13 



[0 0 5 4] Sfc, 13 U>XS¥G r 3St>*^5 U-VX 
PG r 5(CfeV>T, S12 U^XL 1 2 OB s 2 0&T>* 
118 \y>X(Dm s 3 2l±**ffil^»ricSiXTV^5 0 * 
3 iChfSffi s 2 OSt^s 3 2<D4#U 6*. 8*. 10* 



*ft<D##ffi«*A4, A6 S A 8, 
[0 0 5 5] 
[*3] 



A 1 0 4r^i- 0 





| A4 


A 6 


A8 


Al 0 


8 2 0 


-a 7934E-03 


0. 1144E-04 


-0. 8072E-06 


0. 2691 E-08 


s 32 


0. 5644E-05 


-0. 38B5E-03 


0. 8693E-04 


-0. 7634E-05 



[0 0 5 6] ft, ±Um3<p(D Tej it. lOSrj&it" %k5<Dm.b. f , F n o . 2 a> <Oft5r^i" 0 

5»S!t*mSr**i-5 trot-TS («J6i-S*7|i*SV^ 20 [00 5 8] 

Ttia«. ) o [*4] 

[0 0 5 7] ^4(-X— AuyXl <73g&fe2s#5£ 1 



f I 


14. 8657 


f 1.4 


-564. 0158 


f I/f 1.4 


-0. 02636 


hi. 4 


1. 3874 | 


f 1.3 


-291163 


f 2 


76. 3016 


f 1.3/ f 2 


-0.3816 


r 6/f I 


1.1421 


(f 4 + f 6 + v 7) /S 


81.6 


f 


1.0~39.87 


Fno. 


1.85-4.76 


2 <i> 


85.8' ~Z44° 



[0 0 5 9] 02 jbmm 4 CX- J* U>X 1 (DJ&m^ 
44 3 5. 8 nm) . — ^«j»fiCj» (M6 5 6. 3 



[0 0 6 0] Al/yX2(7)M^t 0 

[0 0 6 1] 

[^5] 



40 



15 



(9) 
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rl=25. 2984 


dl«1.0263 


nl*l. 58913 


v 1* 61. 3 


r2=12. 9925 


d2=5. 0362 






r3=36. 6545 


d3=2. 1508 


n2=l. 84666 


v2= 23.8 


r4=64. 9211 


d4=0. 1539 






i5=40.719« 


d5=1.0263 


03^1.69680 


*3= 55.5 


r6=15. 9782 


d6=7. 1843 






r7=30. 6958 


d7=2.0527 


o4=l. 49700 


v4= 81,6 


r8=-39. 8181 


dB=0.5132 






r$=46- 8249 


d9=0. 4105 


o5=l. 84666 


*5= 23.8 


r 10 =21. 3818 


dl0=2. 0051 


n6= 1-49700 


x/6= 81.6 


rll=-47.3790 


dll=G. 1026 






rl2=16. 9059 


d!2=1.823S 


n7=l. 49700 


* 7= 81. 6 


rl3=-64 1986 


d!3=variable 






rl4=14.8688 


dl4*0. 3079 


118=1.88300 


*8= 40.8 


rl5=a 1649 


dl5=l. 0355 






rl6=-3.5548 


dl6=0.3079 


n9=l. 77250 


v9= 49.6 


rl7=8. 5391 


dl7=1.0418 


d10=1. 84666 


vl0= 28.8 


rl8=-26- 3567 


d 18= variable 








dl9=0.6158 






r2O=10. 3593 


d20=1.3016 


all=l. 58913 


vll= 61.3 


r21=-18.9460 


d21=0. 1026 






r22=8. 9305 


d22=0. 3079 


nl2=l. 84666 


1/12= 23.8 


r23=4.4853 


d23=l. 5356 


n!3=l. 58913 


v 13= 61. 3 


r24=-10.3975 


d24= variable 






r25=5L 3163 


625=0. 3079 


nl4=L 8O420 


*14= 46.5 


r26=7. 6971 


d26=0. 6123 






r27=-5. 6375 


d27=0. 3079 


nl5=L 64769 


^15= 33.8 


r28=4 7112 


d28=0. 9150 


nl6=l. 84666 


*16= 23.8 


r29=-25. 7132 


d2 9= variable 






r80=-23.2400 


d30=l. 2717 


nl7=l. 48749 


vl7= 70.4 


r31=-6. 5538 


<©1=0. 1026 






r32=4.4509 


d32-L28S3 


nl8=l. 58913 


*18= 61.3 


r33=-5.3544 


d33=0.3079 


nl9=l. 84666 


vl9= 23.8 


r34=-39.7680 








y 4 j\>$ oo 


d=L 7037 


n=l. 51680 


v=64.2 











[ 0 0 6 2 ] _hfS^5 l^TjkirX 5 X-isl/yX 1 <D 

PI d 1 3 , dl8, d24 XV d 2 9 fit pT^ ( v a r i 
able) t&£ 0 Sot, X6iO[£*S*B (f = 1. 0 

0) % (f = 3 9. 7 6) 



♦ OtrflMttt (f = 17. 17) (^ft^dU, d 
18, d2 4Rtfd2 9^I**t 0 
[0 0 6 31 
[^6] 



*L£ffi* ( f > 


1.00 


17.17 


39.76 


Hft (2 to) 


85.4° 


5.r 


2.43° 




87. r 


7.r 


3.35° 


d 1 S 


0.513! 


13. 6531 


15. 7372 


d 1 8 


16. 0197 


£8797 


0.7956 


d 2 4 


0. 7697 


6. 1970 


0.7713 


d2 9 ! 


6. 9277 


1.5005 


6.9262 



[0 0 6 4] Sitz, fg3 U^XmO r 3&V^5 U^X s21^ »18 U^XfiO® s 3 2 tt##BKl»J*£;h, 

SGr 5Cio^t, il2l/yXL12(OEs 2 0M 50 TV^So *7fcJt|Effis 2 0, s2lWs32(7)4 



(10) 
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ft, 6 ft, 8 ft, 10&©*«ffi«ftA4, A 6, 
8 , A 1 0 



18 



* [0 0 6 5] 



mmum 


A4 


A6 


A8 


A 1 0 


s 2 0 


a 2621E-03 


0. 8067E-05 






s 2 1 


0.9187E-03 


0. 1214E-04 






s 32 


-0.5271E-03 


-0. 2806E-05 


0. 3201E-05 


-0. 2406E-06 



[0 0 6 6] S8(^X— AU^X2COHtTE*#S:i75M X [0 0 6 7] 
5(Dmt. f> Fno. S^2a)^I^f D [18] 



f I 


1 14. 6636 


f 1.4 


2347-4178 


f I /f 1.4 


0. 006247 


hl.4 


1.3880 


f 1.8 


-25. 6430 | 


f 2 


96.0811 


f 1.1/ f 2 


-0. 2669 


r 6/f I 


1. 0893 


(v 4 + »< 6 + v 7) /3 


81.6 


f 


1.0-39. 76 


Fno. 


1.85-4.80 


2u 


85.4° -2.43* 



[0 0 6 8] 12 6 75 S 111 8 (CX— AI/VX2 0E^!8, 

[0069] ;icd4 5K:, *5SSX-Ai/yXisy2 
f4, 3 5mm7-fMlrffifflt5*>7ffl©vyX|;ft 30 
^-TS £ f # 2 5 mm ~ 1 0 0 0 mmt@^cDj@j£^lgc~ 
fflffljS*S:*^-i-5X— Att:4 Off ©«ii5«*X-A 
U->X£, 5#19#*j£-C, 3tit<Dm\&ft®#7X* 

[0 0 7 0] 18k X-Ai/yXiiilft^it *$nS 
^jSH©*)-^^g$:4. 5 mm. ^rgbHBcofchftj&gS: 40 
3. 3 8mml:Lfct^l:tt, 1 2 5. 5mm, 

ftfJBE (Ill/yXLl) Sf4 5 6mm, SO ^14^ 9. 
2 mm, S?2 uyXiG r 2 (D&WiMltffo 3 0 mm, ^ 
4 1/yXgG r 4 ©^iilii^ 1 2 mm i 45. 
T, $2 1/>X^G r 21^4 1/VXfG r 4 cO*£E!) 

iii^X-Ai/yXt^igt'feSroT, rtLibco 
tztb\c£.m&&&< , 'Mt*fti^7ffl©X- 
t>6i"» H«8 5° Srttjt5iSlS^«*»e)B«2. 5° 50 



[0 0 7 1] mifallJfew^flgtc:i3V^T^L.fc#g|5 

Sfcot ©AM CO fi A/O— ffil 4-^ L t © 

r ft <b tc £ o r*3BM«>a««i»5H*siS*«J»c«3R £ *i 

SrtiSfectJSfiV^cotfcS, 

[0 0 7 2] 

lc*3BWX— auvXH:, ttflcflOJ: OttBi^iit. 
jEco®4ff^3%*i- 5«1 AcoSSf^^* 

3xfcjg2 wvXpi, E©JffiW*Sr^rr5JB3UVX» 
t, AcoJBtff^Sr^U £flff*©«j6ffi«<oafc»«r*|jE 
1 5 t *tl^t)*S:fT 5 fcft pTt 
t^iifcl4WyX#i:, jE©JB$M3«:*ri-3»5 
X#£a»fej*9, lii^yXSt »#:{iB*»e>WK, 

fli^>-Xco^2 u^Xt, ^ffiJt^ia®Sr[Bjfj-fclia^ = 
*#*^#tco^3 i/VXt, flu->-Xco3l4 l/VXi;, 
Gfll^yXco^S u-^X£:£jl/VXcof56 L-->-X£ co^-g- 
u-vxt, fii^>x©S7wyxtiaot«u W, 
2 u>-XS¥5r, DflW^Xco^8 uvXt, Gfluy-Xco^ 
9 1^>X£ fluvXco^ l 0 WVXJriOg^l^yXtlc 
iotiSU, 13 w^XS¥5r, £,i^vXcoS?l 1 u> 
Xt, oauyXroli 2 wvXtiiuyXioii 3 
Xtwi^wyXtiaotML, !4yyXgGr 
4£r, DDlxvXco^ 1 4 uvXi, |H uyX©I 1 5 1/ 



19 

^Xiflu^XoSi 5 i/yX^8^i/yXtiao 

(Oj^yXogi 8 i/yXtnauyXcoii 9 uyX 
t^^yXtiaotS^U fi. 4^gii/y 
x»a>sii i/yXM*4 ^^x^-frrt«jttE», f i 
t*i^^XB©^jjJIABI, hi. 4 

U^XL4^bltffl-f5l*OiS#*ilftOii5*, f 1. 3 
Srfgl U^X#<D»1 uyXM^3 uyx^SM 
Egfti, f2S:JS2i/yX©MEil, r6^3i/yX 10 

©fcffi«©E«>ft*¥«*-ra*. I f i/f i. 4 i 

<0. 0 4, 1. 2 5<hl. 4<1. 5, 0. 2<| 
f 1. 3/f 2 | <0. 5, 0. 8<r6/f Kl. 

aws-cM^-tsi^-etv x— $^<z*£# 

[0 0 7 3] »**2KIE«Lfc3SW^*>o-Ctt, v4 
>X^«rici-5tt«^>T2y-<*, v7S:»7^XS:| 20 
XTO7 1/yX^ % 70< (v4 + v6 + v7) /3 

ottt, JR3 ^^X»Sr«j*-r5^^X<z>#ffi0 5*>, 
'>4< t fe 1 <OBS:**ffi^±o-C*fi!tt5 BE 

[0 0 7 5] »*3S5 75^»*«8^fE*Ufc38 

BCfcottt, « 5 uyX»S:»^t 5 i/yX^#E<^ 
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[0 0 7 6] 9 1 6 ^E* Lfc 

[g|l] 0 2 75S2 4 *8flX-Ai/yXo» 

[0 2] jEA«Blci3*t5*ffiJRS. #/KQ»ftV9A« 
[0 3] iCAtt^BSK^o^nQM^ffiBlc^itSttifi 
[12 4] saiBlc:*5tt5*BiRSi, ^flXlSXtf^ttifc 

[0 5] 0 6 75S0 8 *^0JX-Ai/yXoI 
2(Dj|Jfe0^flg^-rfcO-efc«9, ^HJiu-^XW^RSr 
^1"«ll»&0T*fc£ o 

[1116] £ftttl£:l3tt£!*BJK&, #jftJKS£KCf9ttiK 
S£*H-0-?fc5 e 

IH7] fcfi&km&mk<D*mtej&<fcmz&»z>»m 

[0 8] aaJH^*5*tS*ffiiR3S, *^IRSXVS*IR 

[«F*0>1M§] 

l-X-A!/yX, 2-X-Al/yX, Grl-Ill/ 
>^Xi¥, Gr2-|2l/yXft x Gr3-l3^yX 

Gr4-l4l/yXS, Gr5-S5I/yXS> L 
1-lll/yX, L2-l2UyX, L3-|3Uy 
X, L4-S4 1/yX, L6-l6l^yX s L7-S7 
uyx, L8-|8UyX, L9-l9l/yX N L10 
•"SlO^X, Lll-Sll!/yX, L12-I1 
2 l/yX x L13-Il3 1/>X, L14-1 14I/y 
X, L15-|15UyX, L16-|l6 1/yX s L 
1 7-JBl 7 1/^X, L18-I18UyX, L19- 
$19 uyX, I MG-ftI 



2000-105336 



mi] 




[H2] 

Fna=1.85 oj=42.9* (V =42.9" 



-0.04 




4»n 2000- 



1 0 5 3 3 6 



[03] 



Fno=Z71 



/ 



1/ 



to=Z8* 



-0.04 0 +0.04 



-0.04 



0 



+0.04 



-5 0 +5X 




&m 2000-105336 




(15) 



%fm 2000-105336 



[B7] 



Fno =2.66 

n 



_° „ +0.04 



\ 
1 
I 



-0.04 



0 



1 

+0.04 



-5 



0 



+5% 



[38] 



Fno.=4.80 



1) 



00=1.21' 



oj=1.2T 



/ 



-0.04 



0 +0U04 




-€.04 



+0.04 



0 



+5* 



(16) 



ftffi 2000-105336 



F^— 2H087 KA03 MA15 NA07 PAH PA16 

PB19 QA02 QA07 QA17 QA21 
QA26 QA37 QA41 QA45 RA05 
RA12 RA13 RA32 RA43 SA43 
SA47 SA49 SA53 SA55 SA63 
SA65 SB01 SB14 SB24 SB34 
SB44 UA06 

5C022 AA11 AB66 AC54 

9A001 KK16 



